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(54) LIQUID CRYSTAL MfLAY DEVICE AND LIQUID CRYSTAL 

PROJECTION TYPE TELEVISION RECEIVER USING THE SAME 
(11) 5-232443 (A) (43) 10.9.1993 (19) JP 

(21) Appl. No. 4-37643 (22) 25.2.1992 

(71) MATSUSHITA ELECTRIC IND CO LTD (72) HIROSHI TAKAHARA(l) 
(51) Int. CI 5 . G02F1/133,G02F1/13,G09F9/30,H04N5/74,H04N9/30 

PURPOSE: To enable making of display at a high contrast ratio even with a 
not so much high voltage by laminating or disposing an org. high-polymer 
film having an optically anisotropic difference on a liquid crystal panel. 

CONSTITUTION: An array substrate 72 formed with thin-film transistor elements 
and a counter substrate 71 formed with counter electrodes are stuck to each 
other in such a manner that the electrode sides face each other and a liquid 
crystal 76 is injected therebetween to obtain such orientation that the liquid 
crystal molecules have a 90° spiral structure from the one substrate toward 
another substrate. The liquid crystal panel is thus constituted. The org. high- 
polymer film 11 having such optically anisotropic difference which offsets the 
optical anisotropy at the prescribed voltage is laminated or disposed between 
the incident surface and polarizer 81 of the liquid crystal panel. Namely, the 
org. high-polymer film which is optically isotropic is formed on the one substrate 
71 and is then subjected to a rubbing treatment by a desired cloth. The film 
is so formed that the black display uniform over the entire part can be made 
by removing prescribed parts so as to meet the incident angle of the incident 
light. 



(54) DRIVING SYSTEM OF HIGH POLYMER DISPERSION TYPE LIQUID 

CRYSTAL DISPLAY ELEMENT 
(11) 5-232444 (A) (43) 10.9.1993 (19) JP 

(21) Appl. No. 4-38050 (22) 25.2.1992 
(71) HITACHI LTD(l) (72) MINORU HIROSHIMA(2) 
(51) Int. CI 5 . G02Fl/133,G02Fl/1333,G09G3/36 

PURPOSE: To simplify a driving circuit by applying a DC driving waveform 
as a driving voltage waveform between transparent electrodes which are an 
upper and a lower electrode arranged across a liquid crystal layer. 

CONSTITUTION: A logical control circuit 10 generates a display signal for 
displaying the fixed display pattern 30 of a high polymer dispersion type liquid 
crystal display element 20. A 1st driving circuit 10a applies a reference potential 
(0V) to, for example, the upper electrode by receiving the display control signal 
and a 2nd driving circuit 10b applies a voltage having a constant level ( + V,) 
required to display the selected fixed display pattern to, for example, the lower 
electrode. Consequently, the selected fixed display pattern is turned ON and 
while the display control signal continues, the ON state is maintained. When 
the necessary proper value of the driving voltage may be ^5V, the output 
signal from a logical control circuit of TTL level may be used directly as 
the driving signal, and no special driving circuit is required. 
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(54) DRIVING METHOD FOR LIQUID CRYSTAL PHASE GRATING 
(11) 5-232445 (A) (43) 10.9.1993 (19) JP 

(21) Appl. No. 4-37 (22) 6.1.1992 

(71) NEC CORP (72) HIDEYA MURAI(3) 
(51) Int. CI 5 . G02F1/133.G02F1/13.G02F1/1333 



PURPOSE: To freely control color tone over a wide range by enabling coloration 
of intermediate color tone which is not obtained when a signal electric signal 
is applied by the liquid crystal phase grating. 

CONSTITUTION: The liquid crystal phase grating consisting of a solid material 
having regular unevenness and a liquid crystal material 12 filling the unevenness 
between two substrates 14a and 14b having electrodes is applied with S2 differ- 
ent electric signals at short intervals of time, for example, a IV, 1kHz signal 
for 10 ms and a 2V, 1kHz signal for 10 ms, i.e., a signal having 20 ms repetitive 
cycles in total. Then, the intermediate color tone obtained when those electric 
signals are individually controlled is obtained. 
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